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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a magnetic 
recording medium suitable for short wavelength 
recording by providing a layered magnetic recording layer 
formed by stacking Co and Pt or Pd alternately to 
reduce transition noise remarkably in the layered 
magnetic recording layer. 

SOLUTION: This magnetic recording medium has the 
layered magnetic recording layer 4 consisting of the Pt 
layer (or Pd layer) and the Co layer and an under layer 3 
of the layer 4. The layer 3 is constituted of a composite 
material layer comprising a composite material consisting 
of any of metals each having a face-centered cubic 
structure such as Pt, Au T Pd, Ag, Ir and Cu and any of 
oxides such as Si02, AI203, MgO, Ti02, Li02 CaO t ZnO, 
ZrO, Y203 and HfO (or any of nitrides such as Si3N4 t 
AIN, BN, TiN, ZrN and GaN) (or any of carbides such as 
SiC, TiC, ZrC and TaC). 
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[flUR] Cot, PtXIiPdt^SlcaiLfci 

PtS (XtiPdJf) St^CoS^b* 

TitiJif 3 **#^3BmiE#*H«5:*iV*-C, 7*13 
£\ Pt, A u , Pd, Ag, Rh, Ir, Cu 

MgO, T i 0 2 . L i 2 0, CaO, ZnO, Zr 
<X Y 2 0 3 , HfO^©SStt©^fW (Xi±S i 
,N 4> A1N, BN, Tin, ZrN, GaNf»l 
ft^W^-fft^) (XliS i C, TiC, ZrC, Ta 
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Pti (XliPdJi) &tfCogA>ibft 

Pt, A u , Pd, Ag, Rh, I r, Cu roffi«£?Stfe 
filit^S^^^^i. S i O a x A 1 z 0 3 , M g 
O, T iOj, L ijO> CaO, ZnO, ZrO, Y 

jOj, h f o*oMSHb*»V'>i"*ia» (Xtes i 

,N ( , A1N V BN, Tin, ZrN> G a N^<7?3 
•fb4ifel<^V^-m750 (XliS iC> TiC, ZrC, Ta 

[»#«2] PtiaiiPdi) St?CoiA>b4 

Pt, A u , Pd, Ag, Rh, I r, Cu roB&Sfcft 
flfitro^JRrot^n^t, S i 0 2 , A 1 2 0 3 , Mg 
O, T i 0 2 , L i 2 0, C a O, ZnO, Z r O, Y 

2 o 3 , h f o&nmtyxoi^-rinfr cms i 

3 N 4 , A 1 N, BN, Tin, ZrN, GaNf©| 
flS^<Dl^-f;h-7iO (XliS i C, TiC, ZrC, Ta 

*S 0 . SnmailOnmKTCMitiot, 8f 

IW*«3] P tl (XttP dg) StfC oJ|0>&& 

±fET«Wf 14, 

Pt, Au, Pd, Ag, Rh, Ir, Cu <DW'biL&. 

ffim<r>&mw^-fixfrb, s i o 2 , ai 2 o 3 , Mg 

O, T i 0 2 , Li z O, C a O, ZnO, Z r O, Y 

2 o 3 , h f o&fomtvow^-rtifr (xtis i 

3 N 4 , A 1 N, BN, Tin, ZrN, GaNfWt 
Ik&W-ftlfr) KliSiC. TiC, ZrC, Ta 

lEKIMGUlt. 

Pt, Au, Pd, Ag, Rh, Ir, Cu CDB-kldt 
tft'&O&mw^-rtlfri:^ S i O z , A 1 j Oj , Mg 
O, T i 0 2 , Li 2 0, CaO, ZnO, Z r O, Y 

2 o 3 , h f o«P<oSMk«<o^i*Jx*» (x»is i 

jN (l A 1 N, B N, Tin, ZrN, G a N«?c?^ 
itVoW^-ffrfr) (XliSiC, TiC, ZrC, Ta 

#0. 3 nmHll 0 nmKAT<7?^»r^lC ±oT, 

fc#t ij SftTfc 5 r t trie* & 1"5B£iivlES?.!£#. 
[If*54j NiFe, CoZr. FeN*?<75l>-m 



R*MH4Ji±i::«&*3*Ufc. Pt, Au, Pd, Ag, 
Rh, Ir, Cu<&Bto£ft«it<a&«<73^1"ixa i £, 
S iOj, A 1 2 0 3 , Mg O, T i 0 2 , L i 2 O, 
CaO, ZnO, Z r O, Y 2 0 3 , H f O^Ogtffcfe 
(PVTiX* 1 CSUiS i 5 N 4 , A 1 N, BN, Tin, 
ZrN, GaN^iftfero^fiai') (XttSiC, 
TiC, ZrC, T a C^<D^k4&«?V^-ftt*0 t 
•&*rfl-*» J¥S# 1 nm«±3 0 nm&t.T<73j?:$ 

tta-&»»JB©J:iwJ»J5RSnfc. Pti (XliPdg) 
T, 

±IBWiaHftfBWI t , ±fET«fiStwM(w, Pt, A 

u, Pd, Ag, Rh, Ir, Al, Ni, C u^<73® 

[it*«6] 2 KB* »«*ie»a#fc*5^ 

T, 

S t , ±IE^WrJi t wraic, Pt, Au, Pd, Ag, 
Rh, Ir, Al, Ni, Cu ^©B'frfiffiflljgO&JR 

0. 3 nm«±5 nmHTrofSCfiWAfitaiMI* 
^fe-fr L * & tit 4 5 r t £ KSHBftfttt. 

T, 

±IE«Ji««IB»iro±E^Wf * I- <t o T^f'J $ 
St, ±Sr2##rg Pt, Au, Pd, Ag, 

Rh, I r, Al, Ni, C u ^<Offi.L>3tfeflf itW-^JR 

0. 3nmK±5 n mWTWj^^W^^iSTiWft'Je^ 

^ffi* b ft 5> n T * 5 w i S: »« t -r 5 ««isa«aff . 

ilSBWBMMEflUi i , -hSTife/gtwfflK, Pt, A 
u, Pd, Ag, Rh, I r, Al, Ni, Cul«)I 

0. 3nmyi5nmaTroll^©fS 

T, 

t, Au, Pd, Ag, Rh, Ir, Al, Ni, Cu 
c7)V vf ft**) *>b*9, 0. 3 nm£L±5 nrnKT©! 



T, 

JfroJ¥§#, 3 nmUi±2 0 nmUiTtwt9:^$^T^5 
£ t &4W£+*tt«ia»Ji#. 

T, 

n t £#mt ■r&mMBmaik*. ' 

[0 0 0 1] 

mm L-Cffa48MMB«WE*K:Hi-*. 
[0 0 0 2] 

^oTMst-5i$&^ri s F.31Ht fcoTJfeT^S,, 

[0003] r.ro»«ia»BE{*cfc^i-5ffirt««lEft© 

[0004] LA* vtatfb. mw.mas.mmRimm.mmm 
teommtnt lt©c o c r ^commmmm^mt 

momikJ: !M>$v>;fc*, m&ABittfi K&bftv^ 
V^^^foSo Z.<Dtz.tb, C o C r-g-^oMUlte, 

<^lHtft-5r t#*qfenTV^ 0 
[0 0 0 5] r«P>3SSrSfS5:-t-5fc*tr(± x fiiS1K*rte 

JWMiMK, ^ro.fc5»4St LT»i, 
Cot, P tXBP d &*:EK«Ji Lfc«Ji»teJlJS* 

[0 0 0 6] ETFfc, 01 4&#flgLT, WCo 

t , p t xti p d t srasfcaw Ltzmmmteigzmm 

1 nm©T ii*»5)45»*i2HUt. J¥£ 
^20nraWP t MfrbK 5T»I 3 *l"C 

TiiJf 3±t;if;i, ff$^0. 6nm«Coli, 
J¥$*S0. 8nm©PtI^Sl:. W^2 0t!cf 

^mm^titzmmmm.mmm4tmmm^nx\<^ a 
mmmmmmm 4 f$#ionm©ci>b^5 
**ftJi 5 tmmMfc $ nx v > 5 . 

[0007] 015 1;:, 014 Lfctfc&Oflfc^iE 
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Kfc^T, flttttttt4b£>tt£H (kOe) Sr^U 18*4 
J4fl£itM*^i-. Hil 6 Id, HI 1 4K|g]*L;fc : e§5fE<£>8£ 

*i-„ 016»rioV^T, flMSlttf (JS&«) (MHz) 
£**U iEtttt/'TXu-i/u (dB) @1 

sxtrai 6<75;t#tt<awffiKo^Ti±, mss-f^e 

[0 0 0 8] 

[$S9§/i J #?&L«t: b k1-Z&M] tz%X\ WCo 
t, P tXttP d Lfc8WB«MB«**r 

*i-5«*c«B»am±, mmm%mmm<Dmm.mm.m^ 

»t 5 / -f X<Z53§£tt'>&V>/Js, ^rCSffiS^y X;4S#> 
[0 0 0 9] d^S^Kig^, *S§Wli, Cot, Pt 

xiipdi st^eics* Ltzmmmmmmm^ir^m 

[ooio] trot-, WCoi, PtxtiPdt 
[0 0 1 1 ] #3B93tt, Cot, P t 

xisp d t*&mzmm^mmmm,mmm*m-rz>m 
*fcro***r«i*.T, s/N©«fl:tr»«ii-ar tor* 

[0 0 12] X, *^HJ(4, Co t, P tXttP d t£r 
*5i>T, jl»/WX«i^:ffi^«^UT, &ifcftlB»»;:# 

[0 0 13] tr^T, Cot, P tXfiP d t^S 

km vtzmmmm.mmm*m-fz>m%mmmmzio\,^ 

*IE»WIte*Jtt3 / 4 X/iSffADi-5 r t ^#v>r t 

ftoT, lE^S^wlc <$5-i $rS*-r 

[0014] *»*»5jftfctt*, Cot, P t 

XI2P d t ^^Sic^S LfcSWK*llEflUi«r*i-5tt 

>f XO**DSr«ifW-f5C tWT-#5t<75Sr»^Lot 9 t 
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[0 0 15] kZ.?>T\ Cot, P t XI4P d tSr^S 

t, Au, Pd, Ag, Rh, I r, Cu^IMSi 
il^I^^ftot, S i 0 2 , A 1 2 0 3 , Mg 
O, T i 0 2 , Li 2 0, CaO, ZnO, ZrO, Y 

2 0 3 , H f 0*OBMMfe^l v FiXJ&» (XI4S i 
3 N 4 , A I N* BN, Tin, Z r N, GaNf^l 
{tttflH^b**) (XteS i C, TiC, ZrC, T a 

c*o«fc«©v*mjW t^s^msristf £ t, m 

[0 0 16] *^5jSfc«*. P tl (XI4 

Pdi) StfC o«^b45«/B«ftfBftJli, ^(Om 

&oT, -tcOTflSJIt It, Pt, Au, Pd, Ag, 
Rh, I r, C u^ffi^fiffiWag^&JR^V^ix^i:, 
S i O z . A 1 2 0 3 , MgO, T i 0 2 x L i 2 O, 
CaO, ZnO, ZrO, Y 2 0 3 , H f 0§<7)^tt 
<D\,^-?tlfr (XJ4S i 3 N 4 , A1N, BN, Tin, 
ZrN, G a N4SC<75*-fk*<?5V^i*tb*0 (XI4S i C, 
TiC, ZrC, TaC?«tePfto) t <Z*jf 

[0 0 17] tr5T\ P tS (XJ4P djf) KtfC o 

St IT, Pt, Au, Pd, Ag, Rh, I r , Cu 
COffi^5ife«5t^JS<7?V>-ftl^t, SiO z , Al 2 

0 3 , MgO, Ti0 2 . L i 2 O, CaO, ZnO, 
ZrO, Y 2 0 3 , HfO?«ttWiW (XI4 
S i 3 N 4 , A 1 N, BN, Tin, Z r N, Ga 

<D&AkVow?infr) (XJ4S i C, TiC, z r c, 

TaC*(0«ft«WV^W) ^MTO^ft, W 

3nm»110nmKT^ 

fE^if <7># Wif i^iot $ ftfc** sWft* t , 

[0 0 18] W&E^ #*WH\ Cot, Pt 
X 14 P d t fc £S leflM L fcflMKftlHM £ *i" 5 



J: 5 t1"3 fc<zre*>5 0 

[0 0 19] t:5X% P tl (XttPd/B) RXfCo 

flfc^lSflUf ri s , Pt, Au, Pd, Ag, Rh, I r, 
Cu<Dm<b±feffil£<n&m<D\,^i*ixfri:, Si0 2 , A 
1 2 0 3 , MgO, Ti0 2 , Li z O, CaO, Zn 
O, ZrO, Y 2 0 3 , H f Ol$<D8tfcVo<D\,*i*tlfi* 
(XttS i 3 N 4 , A 1 N, BN, Tin, Z r N, G 
aNVOtftftO^fnW (XfiS i C, T i C, Z 
r C, TaC*©jR-(fc*OV^iX*0 tO«*t»^fe 
#9, *Stf0. 3nm»l±10nm«T^il^J: 

«*IBflUl^«<Tt, *Nfett<B*t**»;i-C S/N 

[0 0 2 0] d^S^teBE*, *3g0Jf4, Ptf (Xte 
Pdf) XT/Co«^b45W*«ft;iBflkJfSr#i-5» 

S^i«±^jrp^T, S/NO*^«r»ft|'*-5ii:3ft«-e# 
[0 0 2 1] 

[»HS:«¥»i-5fc»^^a] »lo*»WS, Pti 
(XttPdJi) XWCoJI*»b44WJi»«IB«ii:, 

«E*fc*5t^"t, Ti&mte. Pt,Au, Pd,Ag,R 
h, I r, Cu^ffi^SffiWig^JR^V^tL^t, S 
i O z , A 1 2 0 3 , MgO, T i 0 2 , L i 2 O, C 
aO, ZnO, ZrO, Y 2 0 3 , H f 0&<Dfflk®><0 

l^Tita* (XteS i 3 N 4 , A 1 N, BN, Tin, Z 
rN, GaNf(DfftiKnDV>f^) (XttSiC, T 
i C, ZrC, TaC^^kft©V>tn^) t<DH^ 

ttW>* b 4 4 fcTttj* S ftT ft 5 ««E«jfflE 

[0 0 2 2] a>*»SISi^**WfcJ:ixtf, Pti (X 

TltSJf * s P t , A u , Pd, Ag, Rh, I r, CuCO 
ffi^feWig^JS^^-r^^t, SiO z , A1 2 0 
3 ,MgO, Ti0 2 , Li 2 0, CaO, ZnO, Z 
rO, Y 2 0 3 , H f O^BMt*^V^ft^ (XI4S 
i 3 N 4 , A 1 N, BN, Tin, Z r N, GaN?(0 
tftft^V^tn^) (X(4S iC, TiC, ZrC, T 

[0 0 2 3] »2 0*^t4, P tl (Xf4P di) S 



fcfci^T. WS®«fE®Sli, Pt, Au, Pd, A 
g, Rh, I r, C uC0S^S£teffiitO^JS^V^-ftl^ 
is S i 0 2 , A 1 2 0 3 , Mg O, T i O z s L i 2 
O, CaO, ZnO, ZrO, Y 2 0 3 , HfOf^f 
ft»0>V*-ma* (XteS i 3 N 4 % A 1 N x BN, T i 
n, ZrN, GaN^Itt(DPfto) (XliS i 
C, TiC, ZrC, TaC*©Rft»©V^O t 
©«-fr*t»^e>*9, ff$*5o. 3nmHil0nmH 

[0 0 2 4] *3*>#«§J§H:. P tS (XttPdJl) A 

fl&Jf te> P t, Au, P d, Ag, Rh, I r , C u CO 
ffi'OStfeWatO&JR^V^-f jx^i, S i 0 2 , A1 2 0 
3 , Mg O, T i O z , L i 2 O, CaO, ZnO, Z 
rO, Y 2 0 3 , H i Om<Dmitm<0\^)nti± (XttS 
i 3 N 4 , A 1 N, BN, Tin, ZrN, GaN?^ 
^Kft^>V>i*tt^) (XJiS iC, TiC, ZrC, T 

m&m\^xmtiL$tiz>hM^ mmmsximm\x. p 

t, Au, Pd, Ag, Rh, I r, Cu^ffi^Stfefflf 
5t<^Ji^^T*l^<t, S i 0 2 , A 1 2 0 3 , Mg 
T i 0 2 . Li 2 0, CaO, ZnO, ZrO, Y 

2 o 3 , h f oiKofflmn^-rtifr (x\zs i 

3 N 4 , A 1 N, BN, Tin, ZrN, G a N#<£>Sg 
^(DV^-fH^) (XftS i C, TiC, ZrC, Ta 

[0 0 2 5] S?4<7}*3§f^f3:, NiFe, CoZr, F 

Pt, Au v Pd, Ag, Rh, I r , 
Cu^S^fifefllai^&JRtOV^-fiX^i:, S i 0 2 , A 
1 2 0 3 , Mg O, T i 0 2 , L i 2 O, CaO, Zn 

o, ZrO, y 2 o 3 , h f om<om\:yo<D\,^-Tixfc 

(XII S i 3 N 4 , A 1 N, BN, Tin, Z r N, G 
a N^<DM>^t:^^v^i x ^^^) (XfiS i C, TiC, z 
rC, Ta C*W^t«OV^i*n*0 i^^fc 
*9 s 1 nm«±3 0 n mKT^fS 

It> ^^Wi^)J:i:«^f:, Ptl (XI4 
Pdi) XVCoS^bi5aJB««IB«Si:S:*-t-5 

[0 0 2 6] JS5(D#JSflli, *l©**Wfc*5V^T, 
fltflttfUBftJI£* T*»i:0>Hfc, Pt, Au, P 
d, Ag, Rh, I r , A 1 , N i , C u 

tfO *»b49, 0. 3 nmK±5 nm£JlTOlf SOftiB 
^l&TS pSJii # 4rtE* L ft b ft X ft 5 f«Gftlt«-C *> 
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5o 

[0 0 2 7] S6^*^0Jli, ®2^)*^l:fc^T, 

grJI £ <DM\^ Pt,Au, Pd,Ag,Rh, I r , 
A 1 „ Ni, Cu^^ffi^fefflfif^JROV^Tix^ 
(Xi**<&&JR^&^v x 1*ftriO rt>bft9, 0. 3n 

ft b ftX ft 5 «*«E»a*"C h 5 o 
[0 0 2 8] Sf7 0**Wtt, £3<0**Wi£*5Vvr, 

®fJI<b<D|WU:, Pt,Au, Pd,Ag,Rh, Ir, 

ak Ni, Cu^cDffi^S:^^«it^S^v^•ri^^ i 
(XfrtO&KO^ftOl^ftj&O a>5>ft9, 0. 3n 

fte>nTft5««sE»a*"c*>So 

[0 0 2 9] »8 0#S«S, S3<75**iq^*3V^T, 

mameM*, T«fi*i^ra^, pt, au, p 

d,Ag,Rh, Ir,Al,Ni,Cu *S&0>ffii?ifci6 
#0 7^bft9, 0. 3 nmJW±5 nra«T^f 

So 

[0 0 3 0] »9(^*3gP^ti. *4^*3SWIw*3V^, 

msaem** m^unmt<Dm^s pt, au, 

Pd, Ag, Rh, Ir, Al, Ni, C u^<Dffi«b& 
S*»<0&«<0V*1*fta> (XI*t^&*<^&oi*1*ft 
£\> ^feftt), 0. 3 n mK± 5 n m&lTOff ? 
*(6T»*J«*5^*bftbixTft5lKftlB»«fr^fc 

So 

ioo3ii si ostf« 1 1 <D*&m\±. tfi^m 

nSi-ioT^#J$nfc#gOff$i4S, 3nraW±2 0 
[0 0 3 2] 

^1^^7^«<73^-, ^*S2tLT(4, mk.\^ T 
[0 0 3 3] ^ LT, T«fiS3±tC, Pti (XliPd 

iff, 0. 6nmC73Pdei:, J?$*S, Mill 0. 6 

[0034] mmmfsjmm 4 ±\zit. mm 5 

1 0 nmJ?(OCA^1f^$tUSo 



(5) 



(6) 



ftffi 2001-155329 



[0 0 3 5] _hj£cDTteJS 2 14, Pt, Au, Pd, A 
g, Rh, Ir, CuC5S'02:&*itro^JRWV>-ftV7j» 
k , S i0 2 , A 1 j O] , MgO, T i 0;> L i 2 
O, CaO, ZnO, ZrO, Y 2 0 3 , HfOfC^ 
ft4fi>«?V^i"ix*» WliS i 3 N 4> A 1 N, BN, Ti 
n, ZrN, G a NSf <Dg-fb^©V^^) (XI4S i 
C, TiC, ZrC, T a Cm<D&Hk<&)<D\,^-fiXfi>) k 

2m>fr5>M)&*m-f5>^ k\z£<9^ Pti (3U4Pd 

^^tc Jt 5> iX 5 m& / 4 X £• * # < $ * ^ r 1 1 5 
::t*l±, TifcJf 2 14, 0iJ;it4\ Aui, Si 

(Om^te, Mini. 2 0nrat^, 

[0 0 3 6] TiteS2lCffl^bK^±a!(7?ffi^5£ffi«3t 
<F>&mX*h5 Pt, Au, Pd, Ag, Rh, I r, C 

&m\ZiXX)o<9 . "Tfg-C&S,, TKSJf 2 J;:/!! V^b 

^SJbiEwS i0 2 , A 1 2 0 3 , MgO, T i 0 2 , 
Li 2 0, CaO, ZnO, ZrO, Y 2 0 3 , HfO 
*$<K>mkyoW^-ftlfr (XfiS i 3 N 4 , A 1 N, B 
N, Tin, ZrN, G a N^W^ifecOV >-fn^) 

(XfiS i C, T i C, ZrC, T a C^CD^HfclfeCQV^ 
•fktfr) (4, Si, A 1 , T i ^^m^^k^V 

^v>7E«i:, ^m, mmmk<Dik^m*btez>. 

[0037] HI 2 Cl, Hi (D^McO^ffiO^fE^fr 
X, $imzmik<V&£H (kOe) Sr^U il$4(4^t: 

MS:^-r 6 m2<Dmfojjfamik&m<Dm.% (dM/d 
h> (4, 01 5<nm?mfam.ik&m<Dm% (dM/d 
h) {-ifc-<-c«Li^-efo?><7?-e, attfeT-F^wffis^ffl^ 

[0 0 3 8] 11 3 (4, S 1 coa^lE»^W-M^-^ 

£*-r„ fH3^*3V^T, f (Jl&Sfc) (MHz) 

£r*U i$c&bf4/'i"Xu-<A' (dB) £7frfo 
[0 0 3 9] H3.K.LMI] 1 6<^^^.-<^ r-/H4, ft# 
#2. 5-f V^W^f^^SS-rV^^i^, -^-n^nni 

*^£r8m— y KtC^H-StlStti^ 1 5m/sec left 
54 h7 1 . 2/imWMR 

— 2/ K m^m.in— v K) XjiljSifc^ 5 0MH z <7?{f 

h 7 -.X itf^ 0 . 9^mOMR^yKT'S4Lt, 

Jttfcl-Si:,' H3CD;^[I] 1 6 4 9 /'('Xw^/MSfg;^ 

[0040] mi<Dmaz%z&i&ft<DTmm znt-fy 

h»Au©«f (%) k. m*\Z$$.ixZAuXf#m 



It (%) t^SiSr, H4le4#fefti&£ LtiSL 
fc 0 CWil^^<OTifeS3Srfllj*^-SAuSrj«S i O 
2 COft^ifctt, Au : 6 0%, S i 0 2 : 4 0%-C'feo 

[ 0 0 4 1 ]' H 5 iC, Hi lCfc»tS^I5«^ft:lc*3tt 
S^Jl^lE^f 4 1^33(4 S Co /ftOJ5;S£ 0. 6nm 
ii^O. 5 nml:0L, i¥£#0. 8nm©PdIS: 
g$^lnm©PtII:fIt5t*IC, TitWS3£r, 
|Jii20nm«) (Au+Al 2 0 3 ) jf^ib, J?S* S 
2 0 nm<D (P t +A 1 2 0 3 ) Jftd^H IstzW&^lo 

Ttt&Jf 3+<7?P tCDtWSJt (%) (C^-T^fiii:* 
ft(0&Mt)Hc (kOe) RZHt^-tt; 4 *<Dtt (S/ 
N) (dB) i<OM©Mft5r, ^ #tt*«Sir LT^Lfct 
<DT-£>5 0 ¥^#2. 5-1- ^^^^7^^ 

^*?±le, ^SE^^Sr^n-en^b, ^WxV 
^.^^a^y KI-*ji-5tiMi$«^i 5m/sec Idft 
^±5{-lHlte$-fr, IE#h7S/^tS^i. 2 £t mOMR 
^ ■> K (B^ffiSt-^ K) T/Hig^ 5 0 MH z <Dm%- 

H£ h7 ■> ? feS^S 0 . 9 ymMR^i/ KX-ff^L, ^"(7? 
H^f-^-^^S 0MHz 0MHz74^8 0M 

H z ST-roy^ TtZmftVfcS 4 Xl&mk<Dtt&S/N 
k L/c» 

[0 0 4 2] H6£r#BgLT, #3§BJ!co|5;feco^ 

#T\ £tf 1 , «*PJI 2 , TlffiS 3 &tf«SJl 5 I4H 1 
U ^Jf^MIE^4(rov^-ClftBJi-?, 0 

[0043] tr^t, mi iz^vMn^mn^mmw 

it (S/N) /^fc-fSo 

[0044] trf, f W^IE^^frwa^^fE® 
14 14, Ptl (XliPdl) SLPC oIA^4 5fI 
mn&Mmfr, Pt, Au, Pd, Ag, Rh, Ir<7? 
ffi^SEjSltig^mwv^-fn^i:, S i o 2 , A 1 2 O 
3 , MgO, Ti0 2 , Li 2 0, CaO, ZnO, Z 
rO, Y 2 0 3 , HfOf©Sfti©V^fh^ (XI4S 

i 3 N 4 , A 1 N, BN, Tin, ZrN, G a N!?G9 
Mit^0(O\^-m^) (Xf4S iC, TiC, ZrC, T 

a cm<nmm<n\,^-?iifr) kvm&tfnfrbtev, m 

$^ 0 . 3 n m«± 1 0 n m6(T^II 6 t i o t , 

[0 0 4 5] a«^IE^S4 # r CO J; 5 fc«J«*tfC 
u^-5r iiri 19, ^»fS6(d < toT, Ptl (XflPd 

[0 0 4 6] #»f/i6<aJ?$/4S0. 3 nrai K>W^^^ 
14, +»*/-fXfi«Sb**s»e)n-i*» X, lOnmi 
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■C, Ktt*K«B*fc+#;frE«i6MTjtfc<*S. 
[0 0 4 7] H6 0Wei4. #J;ttt*, 
0. 6 nm<7?P dSir> J5§#, 09;Ltt\ 0. 6nmff) 

s&tf c oii^ii) 3 o b&s&Jta&Eft 

S£\ 0ij2Ltt\ mZtfO. 6nm© (Au + SiOj) 
m*»b%Z2&<Oftmn6\ZjioX* 3&mLX. 10 

[oo4 8] i]7£#jf.LT, *¥smv>nm<r>& 

JB«>»*1E«Sl;ff«)teO«S:ttWi-5. r«?««E»« 
fls-C, S«l, «f!2, Wltt«CM4&V(lilfl|J| 

5 tt0 1 (om^mmm»(o-mt m ck<dx. *<Dm.w 

[0 0 4 9] r ©«*CE»«flEM\ tt^f® 1 
nmJIroTil) 2£^L-T, #7* 
«) 1 ±iC^#^J*$nfc. NiFe, CoZr, Fe 

±{r^fiR$n7t, Pt, Au, Pd, Ag, Rh> I 
r, Cu<Dffi.b±L%zffim<D&m<D\,^-rft,fi>t, Si 
0 2 , AljOj, MgO, Ti0 2l L i 2 0, Ca 
O, ZnO, ZrO, Y 2 O a , Hf O^WgEfttl©^ 
•tklfr (XttS i 3 N 4 , A1N, BN, Tin, Z r 
N, GaNffflittWV^fto) (XliS i C, T i 
C, ZrC, T a Cf ©KttWl^f W 1 ) t<D&&# 
WfrbteK), W-Ztf 1 nm«±3 0 nmUT^W-^CO^g. 

sum- m 8 1 , * ©ig-g-imn 8o±cf*s nfc , p 

tS (XttPdS) Co ft 5«Ji»*E«Ji 

[0 0 5 0] £T, SffE»ffi»*KflUl<0Tffi!lfc. *>C 

i^TV^5*^ ^coSffi. ^E^Soy^X/JsJSADi-5 
:t/55#v\ ±JfiO,t5«^ $fcB&t£Jl7i:, « 

4 £ ©fflfc:, IJSwft^I 8 ZftWr 
5 t , OtftflEMI 5 / -Y X 5It#-p 

[00 5 1] S^TOl8©f$lt 1 nm«fc<5aEV>£ 

*«, /-YXiettabSttfcfcn-r, 3 0nmj;?*v« 

£tt, 3Uf ttftEflUI 4 £ , 7 £ <DW<DSgSt^ 

[0 0 5 2] 0 7 <75#J-Ctt, ®;8£ffii 7 t tt, 
tt*, N i F eIS:fflt\ «-£*mS8 £ LT, 0!J;itt\ 
H$^10 nm<75 (Au + S i 0 2 ) g£rfflV\ ifSJS$; 
^!E®i4iLT 1 Mitf, 0. 6nmOPd 

Si:, J?$^s, Mtli, 0. 6nmOCoii^ -tti 

[0 0 5 3] (U8^#BgLT, *3&R<D$£fo<nT& 

#x\ mm i . «*• 2 , T«fiM 3 , mmwumm 4 



AUWK* 5 tt0 1 <aat«E*£Kft0-0!| £ PI Cft© 
X\ *«>ttM«r**1-*. 
[0 0 5 4] Hi ©BSMESSEttKfcl^T. fc^^m** 

[0 0 5 5] r. OttftlBMttflcM:, 0 l (::{£Stt«tEflk 
aCff^js^T, aJffi&£CE®Ui4 £, T*JS3t©H 
f-, Pt, Au, Pd, Ag, Rh, Ir, Al, N 

i, Cu^roM-Oatffiflljtro^JRrovm^ (Xl*t<D 
&m<K>&&.<r>\ ^bft 1 ?, 0. 3nm«±5n 

ft 3 r«3»«*<ST«i*JJB9 0^lcj:o 

[0 0 5 6] 08 o«tli. 0H*A«"F*WWJi 9 tt, W 

✓Ltt", P tJI^bftSo 

[0 0 5 7] 0 9l;oV^K?lt5. ^ix^i%5 

tt<7?, ff^^O. 5nmWPdii, f$ii0. 6nm 
©Coii fcSEZlwfKS LTli^lEiil 4 
L, Pt^5 0%, S i 0 2 ri* 5 0%7i»bft5, £ri s 
3 0 nm<D (P t + S i O z ) I-Srflr\ «S^E» 
^4SU ? T%il3rai3, Pd*>5>45»»MTjl|i*Jl 
9 «rff A U *«JteW«J*tt:B 8 £ L7t®«E^ 
aflc»-asv^T, PdloBft, »S®^iE«^ 4 

§a (Hd (koe) k<Dm<Dmm*mi-m&&m 

Sr, 0 9l:^t. P dS^^*5 3~5 nmCit ^ 
8tt (He) tffcT— * (*©tT— ^ffltt, B&2. 5kO 
e) tJfcS. 

[0 0 5 8] 010 ^#BS, LT, *&W<D9m<D 

»tt©«MSI2«Bt»©«ll©««:lttWi-«. 

i , »*m 2 , Tites 3 xt^»Hs 5 ttm 

[0 0 5 9] 06 <75»«E»«Efl=J=*SV^-C. 
fe 6 <t ot^ffl ^nfcWilK^E^S 4 © 

[0 0 6 0] tzx\ :caiorof^EtIftii, 0 

6 fc«5«*E«at«:tri3V>T, IMB&EftJI 4 ct?^ 
»fS6(c:J;oT^fiJ$ixfc#ji<t, ^ifg6£©rai^, 
Pt, Au, Pd, Ag, Rh, Ir, Al, Ni, C 

*»e>>fe9, 0. 3nm&±5nmE(T 
rof $ ©ft^^i&Tfn^J^ 9 ;4S^ftit b^T * 5 t 

mmn&»m 4 w^»fM 6 ^ <t o s*bfc***«» 

[0 0 6 1 ] fttc:, 0 1 O<7?^E#^©0iJ©^^J 
£rlfcl<!1-5o 0 6©^E^^(c:*3V^-C, «-§-*m*» 
5 Ti&m 3 ±©aiffitEtI 4 «S»V> t , 
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[00 6 2] El 1 OO«*E«fcfls:<OtS!l<DSBB0ai4, 1! 

flMMMUii:. TiffiSt^Rgtr. Pt, Au, Pd, A 
g, Rh, I r , A 1 , N i , C u ^roffi.fr&jHSagW 

£5, 0. 3 nmW±5 nraEiT^J?^ roftS^ilTjlp 

[0 0 6 3] b i o <Dm<nfc<o$mm-$:W%-1r 
t>, BDi o«>Bt«eMC^in«it=, srsBmiaflUfro 

t, Au. Pd. Ag, Rh, Ir, A 1 , Ni, Cu 
fr>£>&»9, 0. 3nmKl5nm£tT« 

ffit- t . P t , Au. Pd, A g , R h , I r , Al, 
W#SW-^#C0V^-ftl^^) 0. 3nm^±5 

mm t tmm t nmnm&M&Tmmmoft&z z. o 

[0 0 6 4] <SMc, 121 1 l Sr#fi8LT, * 1 5&W<n>%M<0 

m&T\ mmi. sti2 1 wnmkemm. mm 

5 XtflfcWttJl 7 I4E) 7 <B»ftEft»M*:©-« t in c* 
[00 6 5] ID 7 OflMGAttttlCttV^-C. *-&*mJB 

■So 

[0 0 6 6] tCf, El 1 1 Ofl£«gS»jfiEft:|4, El 7 O 
BMMEftflEftcfciS^T. »s^ss»e4t, 

S8t<75Wic:, Pt, Au, Pd, Ag, Rh, I r, 
Al, Ni, C \i^(Dffi.b±LfeW&<D&M<D\,^-ftlfr 
(Xli^&JR<D-£-&<73^1*iX/50 *»5>*9, 0. 3nm 

[ o o 6 7 ] El i l <r>MX-i±. «Jf )K«llEflUi 4t, 8 



[0 0 6 8] 

[JUK0I] fcfc. Ell 2<B*EI«:#J»RLT, *3BSH<&38 

3twBli*IEftfltflEOfiHK* (kOe) £VS/N (d 
B) tSr^i". 

[0 06 9] Hffifll a 14, El 8 0|Rgro««fB*jKttK 
JRL, C r tttimt LX-£t?m$tf0. 5nraWCo 
S, IP*), Co 85 Cr ls i, J?£tf*l nmWP dgri*-?- 

3 0 fefoSSCil $ ftftjM»«Ha6ji t , 
&m&X-*:iri^i%8 0%<DAgRV2 0%CDAgSI>*M 
gO^TO^'iS, S$45i5nm©Tffifi«:W 
i-5«*IE«aflc«c*Ji^r. SfifSmiB&eStfTlfe/I 
Mfc, PdS*»f,45, f^!3nm©»MTWJ 
Jf^r^ft^itfcbro-C-, &8tt)SI/S/NI4, Zti^fi 
2. 6 kOe, 2 8 dBt'fcS,, 

[0070] ibm b t4, Ei i o (D&m<D&Mm<om%i, 
mmmmzmv. cr L-c^trjsns a* o. 5 

nmOCof, IP*j, Co, s Cr ls i, J?£^lnmO 

p dS^ti^Hi 5«rToXSKWiSaxfcWi«« 
fESUf £ , Mttt-tMn8 0%©Ag 2 0 % <D 
AgSyMgOCS^^tj^S, i?$75S 1 5 nrn(7? 

JftfS, ftffilfC-ttb-ens 0%©AgSO ! 2 0%©Ag 
RU ! MgO<7)I'&WM>b'!i:5, Wf)h-f cSJ)5 3nm 

2«co^»|l:J:ot 1 3##J£n5i*K, ffi/f 
«MEiI50 ! TiIMt« l?$*S3nm©Pdl^?) 

S/NI4^tb^2. 2XhZ> 0 

[oo7i] mmm cb, ei 1 0 <om&<otm9i(om% 

IHftiBttfcJR U C r SrTiW«bt bT^tPff**«0. 5 
nmWCof, IP*), Co ffi Cr, s i, J?£#lnm(75 

SSfiUf i , flCIBJt-C-tn^ft 8 0 %<DA g SI/ 2 0 %<*? 
A g SIM g O b 4 5 , fWl5nm(0 

*aJtt*ttfft8 0%WAgSU ! 2 0%©Ag 
SIMgO<Offi-&$f!|SW>£>ft5, ^^tiJ¥$^3 nm 

SftoMliaot, 4^fiJ$tt5ir*(c:, 
«jKfEflkJi&l/THfiJiWf-, m$tf3 nmOP dg^?j 

S/NliiMHl. 7M3 3f3i>5 0 
[0 0 7 2] ^Jg<7?^flg d 14, El 1 0 (Dm^i&^B 

M<D®&%zmmmzm u, c r ttmmt vx-stsm-z 

tfO. 5nrnCDCo/f. IP*), Co ffi Cr 15 t, J?$^S 

1 nmOP dSriS-tft-eftl Ott-f^SfwfllJgStLfc 

2 0%roAgStfMgO<7?:g-&$^75»F>fc£, 3fe<7?^- 
WS-C-4^(c^ff^ix, «S®MIE^S<73 3ttw^ir® 
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fc, a«flS^!BSUBt, »«lt-e-tn-€ t ft8 0%©Ag 
&I/2 oyoroAgSUMgOW^-g-Wifsl-^^^^Tlfi^ 

[00 7 3] CI 02121 2<73HlfeM^5S^SU J S/'N^ 
Sf*«*ISft»«>^Wf*»-J:S»«««:Jt J M-i:. S/ 

T, *ofiW*«T*r*|i«|-f*ri:*»-e#*i*l=, S 
[0074] 01 3 (D&mz&mvr , &%W<D 

• t«*0!lro«*Eflk«t«:O»«* (kOe) St/S/N 
(dB) iSr^r-To 

[0 0 7 5] t£#0!ll4. H$;ftS0. 4nm©CoISO ! 
j¥£#0. 6 nm^P dJiSr-ttt-€ f iX2 Ottfo^Il: 

fi!3. 4kOe, 12dBffe5, 
[0 0 7 6] UlSMett. HI 1 W&S!KJB U 
0. 6nmOCoIi> f JiU nm©P t|ti\ 

1 5 vc-r^mm £ n*. mmw%$&»m t , 

■C-tix-Ptt 7 0%ORh i, 3 0%<73T i Nt^ifeS 
#&tfS/Nl4t*ve*l2. 2kOe, 2 8dBtfc 

So 

[0 0 7 7] 23K$I f 11, El 8 cofSMtcJI U 1 
nm©Coi, f$i50. 5 nm<DP tJiiiS, ^ft-? 

ttX^riX^iX 6 0%CQ I r&lM 0%<7)S i 3 N 4 <£>1g 

iS3 nm©P dlii^^SffiilMTfllSJlSr^U 
tb1tifr&X\ ^mtlRXIsyNi-i^ix^ixi. 7, 2 5 

[oo7 8] mm&igit. bswssskuiu mz&i 

nm©Cot, f$A!0. 5 n m<0 P t M t iftS, trivF 

til OOTofe££M£ftfcMttftlEMI£:. 
JtT-^n-^n 5 0 %<£> P t .Rtf 5 0 %<D S i 3 N„ 75> 

T\ tft^Stf S/NI4^:iVeftl . 5. 3 0tfo5, 
[0 0 7 9] HSfe^Jhfi, BIIWIIICIL, ffSift* 
0. 6tim©CoIt, I nmff)PtIi:i^ix 



SU^S/Nll-tive*^. 3kOe, 3 3dBT?fe-5„ 
[0 0 8 0] i 14, H 8 (Dmmi'R L, N 

1 £r^irJ¥ § # 0 . 7nm©Col, IP*>, Co 90 Ni 
utft. J?£#0. SnmroPtl^. Wfil3 0ft 

•Fix 7 0%«5P tmt. 3 0%©Y 2 Oat^WSa 
•§-tt^5>'fe5J?$J)S 1 5 nmWTifiS^fc-SJBtlia 

i!3 nm»P tli^/^MI^fLfci^T', & 
BS^&tfS/NtttiVPil^. 0, 3 0-efc5 o 

[0081] ni60ij j (4, mi o (omm^m u 

0. enmWCoft, IS^O. 5nra©Pditi! 

IHgyftfS, flCfl itX-^n^iX 9 0%<75AuSt>*l 0%<7? 
Z r N/J>P>fc-5ff$JJ s 5 nm<D ltfc<D#»fBte 4oT, 

2 « ij $ txz t *tr , &mmt $ 

mmmtnm^. N i 8 oFe l5 Ta s ;4»P>£.3J?;5;ft5 2 
0 n nKOM^iTWJI^^t L*fc«ftlEft8E# 
-C, S/NI4 3 2ffc5 0 
[0 0 8 2] 

[J89i©3&*] JBl W*3BWlwintf, PtS (XI4P 
dS) StfC oS^Pj/iSSfS^IS^Si:, troll 

VT. Ti6S(4, Pt, Au, Pd, Ag, Rh, I 
r, Curoffi^Sz:&«itro^:JS<7?V^Tn^i, Si 
0 2 , A1 2 0 3 , MgO, Ti0 2 , Li 2 0, C a 
O, ZnO, ZrO, Y 2 0 3 , H f O^cDgMlifeCDV ^ 
Ttu^ CKtiS i 3 N 4 , A 1 N, BN, Tin, Z r 
N, GaN^Og-ffc!|&<DVvf;ft,rt>) (X(4S i C, T i 
C, ZrC, Ta C«<&«fctt©lPl"ft**) t<D^^U 

m> h K^m&mm \^xmi& $ nr 4 5 or-, ajiss 

[0 0 8 3] ^2ro*^iCj;tli4\ PtS (X(4Pd 

»affK:*sv^T, nr*«ftiE«stt, pt, au, p 

d, Ag, Rh, I r, Cu<a®.fr£ffi«ji<£&JBOV* 
-fiX^t, S i 0 2 , A l 2 0 3 , MgO, T i 0 2 , 
Li 2 0, CaO, ZnO, ZrO, Y 2 0 3 , HfO 

mnmtmw^-tixfr (xi±si 3 N 4 , a in, b 

N, Tin, ZrN, G a N^<O^-ft^<OV>i*tt*0 
(X(4S iC, TiC, ZrC, Ta C^W^-fk^cOV 

[0 0 84] 13 ©*38W^ 4^(4, P t S (XH: P d 

m) xt/coji*»e>*5«*»«sEfly»t. t<7>wsK 
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t, Tittilli, Pt, Au, Pd, Ag, Rh, I r, 

C\i<ow-b&feWi&<r>-S£JR<oi,*-mfrk* SiO z , A 

l 2 0 3 , MgO. T iOj, L ijO, CaO, Zn 

o. zro, y 2 o 3 . h f on<r>mt<to<r>\i *f Jxa=> 

(Xt±S i 3 N 4 , AIN, BN, Tin, ZrN, G 
a NQ<n>m.Wfo<D^irft,1>*) (XHS iC, TiC, Z 
rC, Ta cm<OfcttM<0\,^iriM>>) b<D&&tt1&i)*b 

@Uf fi, Pt, Au, Pd, Ag, Rh, Ir, Cu<0 
ffi'kAEte^igcD&Hro^-fix^i, S i 0 2 , A 1 2 O 
3 , MgO. Ti0 2 , Li 2 0, CaO, ZnO, Z 
rO, Y 2 0 3 , H f Ogsrogtfb&ro^-fiXTS* (XttS 
i 3 N 4 , A 1 N, BN, Tin, ZrN, GaN^W 
^■fk^OV'T (XI* S iC, TiC, ZrC, T 

£#0. 3nmW±10nmEtT©MItJ:-3t, S 

ft $ tt-c * 5 o x\ mmmim&m k*3 it * 
S^y -Y x^^itjg^^/> tx, SjSSfagk^^ig^^s 

*T. S/N«73^fc=lr«i«iJ-f-5rt<DT-t2.^ie^ 
[0 0 8 5] ^4<E>#38WK:«fcnii, N i F e, C o Z 
teS-hi^J&^ixfc, Pt, Au. Pd, Ag, Rh, 

I r. C uroffi-L^ffifflfitw^JSwv^^^t , S iO 

2 , A1 2 0 3 , MgO, Ti0 2 , Li 2 0, Ca 
O, ZnO, ZrO, Y 2 0 3 , H f Of ©Kftft©V^ 
•ffrfr (Xft Si 3 N 4 , A 1 N, BN, Tin, Zr 
N, G a Nf ©afttftOV^Tjx**) (XII S i C, T i 
C, ZrC, TaCf©«ft»©V^fnW i^tt 
f nm«±3 0nm6lT©S$©S 

*<&«£*m*©±K»j«s*tfc, pts 

Wmn^mz. i. o TfRffSftCeftA l-*3»t 3 / -Y X<0ig 

[0 0 8 6] *5«7>*»KfcJ:ixtf, J(5lo**WiwS3 
v^T, 3MN8«CBBftfl£. TlSSir^ffll^, Pt, A 
u, Pd, Ag, Rh. Ir, Al, Ni, Cu &<DW 

-fiXfr) frhftK), 0. 3nm«J:5nm«T©)f 

*EflWfc*Sit -Y XdS LT, MffiS 

[0 0 8 7] m6<t>*&m\Z£tl\i. SS2ro*«W»w*i 



t, ^SrSt^raid, Pt, Au, Pd, Ag, Rh, 
I r , A l , N i , Cu&tOffifoZ.WmmtO&Rm^-F 

tit* (xit^^&m^^tov^n^) *>i~># 9. o. 
■£L-ibL>ftx%z><nx\ mmmfs.t&mmtfmKxi). m 

■e # 5 ttftlSMKft * * 5 £ £ X # 5 o 
[0 0 8 8] *7<z>#369§fcJ:fttf, JS3 «5*38W^*5 

t, #»rS£ affile:, Pt, Au, Pd, Ag, Rh, 
I r . A 1 , N i , C uf <Offi<t>3i?£1iii<73&J5i<7H^-f 

(X^-tro^JRW^WV-ftV^) tf> 0. 
3 nm£JLh5 n raKT^S ^ ro«^(ST?pSJlz)^ft 
*L»e>nT*5©t. agm5RSE®tS»C*J»t5S^y 

8S*IE»»*SIKTt>» *S*«W>it*«r«l;t.-C» S/N 

[0 0 8 9] ^8<D*^BJIC jztttf, ^3<D*|gKfr*3 
v^T. flUnMMEM&. T«it©IKIt, Pt. A 

u, Pd, Ag, Rh, I r, Al, Ni, Cu^^ffi 
-fft/W 0. 3nraKi5nm6lT©IS© 

wif^^jrp^T. s/Nw^tiSrffliSiJi-sr £/4s-e#5 
£#K, Sf]i«*EflUii s *<-Ct, «WtfJ»ffiT«:«i 

[0 0 9 0] #9ro#*8l§»::.fc;h.tf, *4«?*«ISfc*J 

v>t, mmm^mmmt, i^wiiwri^, pt, 

Au, Pd, Ag, Rh, Ir, Al, Ni, C u?© 
T^ibftt), 0. 3 nm«i5 nmJiAT<7?J?$ 

<n%mt>fcTtofflmfrftfck\sibb)riXt£Z><DX^ IE® 

[0 0 9 1] JBi OcD*^0JlcJ;nii, m2<73*^0Jlr 
fc*i©f$* ! , 3nmy±2 0nmWTl:^$JlX 
WtlX, S/N<Dg1t*&>m-t5>^k<DXZZkmz^ 



(11) 



<&M 2001-155329 



[0 0 9 2] mi 10>*389ifc:±*ttf. SS3<D*J69H;: 
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